The literature contains excellent clinical descriptions of the three classical types on the basis of the old eponyms, but often fails to describe how the total process of the disease evolves. Moreover, using the old nomenclature, it is difficult to classify atypical and intermediate cases: for example, a Christian triad appearing in an acute histiocytic reticuloendotheliosis, or a histiocytic cerebral lesion causing diabetes insipidus in the absence of lesions in the skull bones, or a sudden increase in the tempo of a chronic case producing an acute and perhaps fatal flare-up. The early lesions, whether osseous and focal, or disseminated, usually show a rather rapid development but any resolution which occurs is slow-an important clinical point which will be made again by Dr. Sutcliffe in his presentation of the radiological features.
Changes in the skin.-It is known that cutaneous signs may accompany the other manifestations but they may precede them. There may be erythematous patches, petechil or papules, but a macular rash is the most characteristic sign. Sometimes the macules are dark enough to suggest petechie but they blanch on pressure. In other cases they are small and pale and their centres are topped with a light scaling which makes them look shiny and yellow: a rash like this may indicate the diagnosis. These cutaneous changes may be seen on the scalp, face, trunk or buttocks. Skin biopsy is a ready method of diagnosis when sldn lesions are present. The rashes may spread and come to resemble seborrhneic eczema; there may be irritation, scratching, serous discharge and secondary infection, followed by desquamation. Remissions and exacerbations of the "seborrhoeic" condition are characteristic. After their resolution, cutaneous histiocytic infiltrations may leave behind multiple white scars, usually separate and spaced, or perhaps forming an alligator pattern.
Chaiges in the lungs.-In acute cases the appearances of miliary infiltration or reticulation may be seen in the X-ray, but the changes are sometimes much denser. When there is extensive histiocytic pulmonary involvement, considerable fibrosis of the lungs occurs and eventually cor pulmonale and failure of the right heart. Honeycombing of the lungs is another possibility; the pathogenesis of this is not clear except that it may be associated with other types of infiltration of the pulmonary supporting tissue (Oswald and Parkinson, 1949) , and spontaneous pneumothorax may occur. Extensive pulmonary changes are more likely in infants with acute histiocytic reticulo-endotheliosis but they have been described in adult cases as well.
Prognosis.-Cases of the Letterer-Siwe type are often fatal, although spontaneous recovery is possible. Recovery was spontaneous in the first patient listed in Table I (Lightwood   and Tizard , 1954) ; recovery was apparently induced by means of cortisone in the third case in Table I (Cox, 1953) . Transitions from an acute stage to a chronic disseminated type of disease may occur (Lichtenstein, 1953) .
The type of disease called eosinophilic granuloma of bone has a strong tendency to heal spontaneously (7 out of 8 cases in Table I ), but occasionally a case may change into the Hand-Schiiler-Christian syndrome. The last-named syndrome usually follows a chronic course although, as age increases, there is a tendency for the process to become arrested. There is, however, the possibility of exacerbations, perhaps not until adult life, when there may be a sudden increase in the tempo of the disease. It is interesting that each of the main three clinical types has been reported in adults, as well as intermediate types.
The The basic lesion found in this group of disorders is a proliferation of histiocytes which appears to be neoplastic rather than reactive in kind. The histiocytes have ample eosinophilic cytoplasm, sometimes granular or vacuolated, with clearly defined cell margins or else showing a syncytial arrangement. One finds frequently multinucleate giant forms with even 50 or more nuclei. The nuclei of the histiocytes are rather characteristic in that they are large, pale, vesicular, strikingly resembling blood monocytes. The nuclear shapes may be ovoid, round, lunate, horseshoe or convoluted with a grooved or wrinkled appearance of the nuclear membrane. More primitive cells, "pro-histiocytes" and reticulum cells contain a strikingly eosinophilic nucleolus. Mitosis is uncommon except in rapidly progressive cases. Parts of the lesions frequently undergo necrosis except in the skin, with resultant liberation of fat which is taken up by the histiocytes producing a vacuolated appearance in paraffin-embedded sections. Erythrocytes and iron pigment may also be engulfed by the histiocytes (erythrophagocytosis and siderosis). Inflammatory cell infiltration with eosinophil polymorphonuclear leucocytes, and to a lesser degree with neutrophils, lymphocytes and plasma cells is common. There is a variable degree of reticulin and collagen formation; in some instances reticulin fibrils form a close network around individual histiocytes, whilst in others they appear to proliferate from blood vessels and enclose groups of cells.
The features of pathological lesions according to site.-The reticulo-endothelial system includes cell groups mainly in the bone-marrow-lymphoid tissues, liver, lungs and skin; any one or several of these organs are therefore the principal sites of the proliferative processes of histiocytes which are specialized reticulo-endothelial cells (histiocytosis).
The lesions developing in the bone-marrow usually result in clear-cut areas of bone destruction which are often of irregular contour in the skull, but rounded or ovoid in other bones (vertebre, ribs, pelvis, long bones: mainly femora and humeri). In addition to evidence of bone resorption there is often new bone formation indicating attempts at healing. Extensive diffuse histiocytic infiltration of the bone-marrow may also occur without any bone absorption. Proceedings of the Royal Society of Medicine 22
The lymphoid tissues (thymus, spleen, lymph nodes) manifest a medullary proliferation with more or less complete destruction of the normal architecture and enlargement of the affected structures (splenomegaly, lymphadenopathy, characteristic nodular enlargement of the thymus).
Within the liver there is multicentric histiocytic proliferation chiefly limited to the portal zones. The infiltration may lead to obstruction of the portal bile ducts with secondary biliary cirrhosis.
Pulmonary lesions are also multifocal in nature, and consist of interstitial and peribronchial cellular infiltration producing miliary shadows on radiological examination. Damage to the bronchial walls with resultant dilatation of bronchi or else necrosis of the abnormal tissue with cavitation may result in gross cystic changes in the lungs (radiological appearances of "honeycomb" lungs). The lung lesions may also undergo fibrosis. The skin lesions consist almost exclusively of areas of histiocytic proliferation with hardly any inflammatory cell infiltration and without evidence of necrosis.
The The radiology of eosinophilic granuloma, Letterer-Siwe disease and Hand-Schuller-Christian disease is mainly concerned with the lesions of bone and lung although there may also, in some cases, be radiological evidence of enlargement of the thymus, the liver and spleen and possibly of mediastinal glands.
The bone lesions encountered in the three diseases are probably indistinguishable radiologically but the rarity of the diseases makes it difficult to assemble a sufficiently large number of cases to see if there are any differences within the group. There does not seem to be any difference in the distribution of the lesions throughout the skeleton. In each disease the skull is frequently involved and other bones commonly affected are the ribs, vertebre, pelvis and the larger long bones. So far as I am aware no case has been described with bone lesions in the hands or feet.
The X-ray appearance of the skull lesions of Hand-Schuller-Christian disease is well known and skull involvement in eosinophilic granulomata and Letterer-Siwe disease produces the same appearance. The lesions show as clear-cut areas of bone destruction, round or oval in shape, or, when larger, with polycyclic or geographical outlines. They may be single or few in number, or they may be very numerous when they are of varying size and shape (Fig. 1) .
There Proceedings of the Royal Society of Medicine A few points in differential diagnosis of the skull lesions may be mentioned. In practice, when one of this group of diseases is suspected and a skull X-ray is examined there may be difficulty in deciding if a translucency is of significance or not. The regions in which the skull is normally very thin are readily recognizd and fade gradually into thicker parts of the vault. Localized translucencies 1 cm. or so in diameter may be produced by pacchionian bodies but not until late in childhood. They are usually near the mid-line and only involve the inner table of the skull. Diploic venous lakes can produce fairly large demarcated defects but the inner and outer tables are usually intact so the translucent area is not nearly so clear as in these diseases. Moreover, the impression of the draining vein can be seen leaving the defect. If there is real doubt about the significance of a small translucency it may well be worth waiting a week or so and then taking further films to see if there is any change, for an eosinophilic granuloma can destroy a really large area of bone in three or four weeks' time.
Dermoid and epidermoid cysts produce translucencies which are consistently outlined by a thin white line of increased density.
Resorption of bone may sometimes take place under a subperiosteal hlimatoma. This seems to be a rare event but is perhaps worthy of note in view of the frequency with which trauma precedes the development of an eosinophilic granuloma. Most of the conditions in which there are localized skull defects are readily distinguishable from the diseases under consideration both clinically and radiologically. The lesions of the long bones are radiologically more varied and less distinctive than those in the skull. They may affect any part of the diaphyses but are rather more common near the metaphyses. Involvement of an epiphysis is unusual. When small, the lesions again appear as round or oval, clear-cut areas of bone destruction in the interior of the bone.
Larger lesions can be seen to be cutting away the inner aspect of the cortical bone so that this is thinned. There is often expansion of the shaft (Fig. 2) When the lesion penetrates the cortical bone, periosteal new. bone is laid down in a layer or layers parallel to the corticalis and often extending over a large part of the shaft. These layer of periosteal new bone may give-the-"onion peel" appearance (Fig. 3) which in the past has been associated particularly with "Ewing's tumours".
Section of Pcediatrics
This appearance of extensive bone destruction with widespread periosteal new bone formation seems to be particularly associated with actively growing eosinophilic granulomata. It may give rise to fears of a malignant tumour. There is no destruction of the newly formed bone, no spicular periosteal new bone formation at right angles to the shaft and a large clear circumscribed area of bone destruction can be seen to be the main feature of the lesion. The prognosis of a solitary eosinophilic granuloma with florid X-ray changes appears to be just as good as in other cases. The other conditions which most frequently arise in the differential diagnosis are a low-grade osteomyelitis and bone cysts or localized fibrocystic disease. Biopsy is necessary to establish an exact diagnosis, particularly in solitary lesions.
Pathological fracture of long bones is an obvious possibility with these large destructive lesions but does not seem to be at all common in childhood. There has been only one lesion of this type in the Great Ormond Street cases. This was in the boy whose X-ray of hip is shown in Fig. 3 . During a period in which the boy was up and about, separation of the femoral head from the upper end of the shaft took place leading to the appearance of a slipped epiphysis.
Two of the Great Ormond Street cases with multiple eosinophilic granulomata have shown collapse of a vertebral body of the type, described as vertebra plana (Fig. 4) The lung lesions produce radiological patterns of two main types, miliary mottling and honeycomb lungs. There have been 3 cases at Great Ormond Street, 2 of Letterer-Siwe disease and 1 with multiple eosinophilic granulomata of bone, which have been thought to show miliary mottling but this has been rather indefinite.
It should be remembered that a child acutely ill with Letterer-Siwe disease may have a segmental or lobar pneumonia in addition to miliary lesions, giving an X-ray picture which may be mistaken for a primary tuberculous complex with miliary dissemination. Also it may not be possible to decide if small shadows represent areas of specific infiltration or are due to a coincidental bronchopneumonia. Miliary mottling is very rare in infants other than in miliary tuberculosis, Letterer-Siwe disease and idiopathic hamosiderosis.
There has been one child with honeycomb lungs (Fig. 5) , a fatal case of Letterer-Siwe disease, in which at autopsy the lungs were found to be riddled throughout with small cysts. Spontaneous pneumothoraces have been described in cases of honeycomb lungs in LettererSiwe disease as well as in Hand-Schuller-Christian disease. The honeycombing becomes much more obvious in the partially collapsed lung beneath a pneumothorax. There was no pneumothorax in the Great Ormond Street case but shortly before death the child developed emphysema of the mediastinum and neck.
Mediastinal gland enlargement of sufficient size to be visible radiologically has not occurred in any of our cases and does not seem to be a common feature of these diseases. The thymus is sometimes enlarged as it was in the case with honeycomb lungs (Fig. 5) .
Lastly, I would mention three diseases to be kept in mind when a case is clinically obscure and a chest X-ray shows generalized changes. These are Letterer-Siwe disease, miliary tuberculosis and fibrocystic disease of the pancreas. It may be very difficult to decide, particularly if the films are not of the highest quality, whether one is dealing with miliary lesions, honeycomb lungs or the lung changes associated with pancreatic fibrosis.
I am indebted to members of the staff of the Hospital for Sick Children for permission to publish the pictures of their cases.
Mr. G. H. Macnab:
4 Cases ofEosinophilic Granuloma were demonstrated. 2 only are described here.
Case I.-J. B., female, aged 1 year 5 months (born April 1952). History.-First seen 14.9.53. Presented with a swelling of the left upper eyelid which had been there for six weeks. The swelling was preceded by the presence of septic spots in relation to both lower eyelids. The swelling of the left upper eyelid increased in size until the eye was closed, but there was little discomfort associated with the swelling, and there was no history of fever. Six months before the swelling had appeared, the child had fallen on the back of her head and a hematoma had developed which had had to be evacuated following incision.
On examiniation.-There was a firm, well-defined, smooth swelling in the centre of the left upper eyelid, which appeared to be attached to the orbital margin. A deficiency in the bone of the orbital margin could be palpated. There was restriction of movement of the left upper eyelid, but the movements of the left eye were free. There was no evidence of sepsis in relation to the face, mouth or antra. The cervical glands were palpable on each side of the neck. The liver could be felt one fingerbreadth below the right costal margin. The spleen was not palpable.
Investigations.-X-ray showed an area of bone destruction with some new bone formation along the left orbital margin. Hb 93%, W.B.C. 6,000, neutrophils 55%, lymphocytes 450%. Biopsy was carried out. The pericranium was intact, but, on incision of this, gelatinous, necrotic material was curetted out from the bony defect.
Pathology'.-Microscopy: The tissue was highly cellular and pleomorphic. Most of the cells were reticulum cells. Some mononuclears were present and other multinucleate giant forms seen. Many of these cells had a foamy cytoplasm and contained neutral fats, but no doubly refractile cholesterol. There were many polymorphonuclear neutrophil leucocytes present, and also eosinophil leucocytes in somewhat lesser numbers. There was no evidence of fibrosis. The cytological appearances supported the diagnosis of eosinophilic granuloma.
Progress. Result of biopsy was inconclusive; showed only inflammatory reaction.
Operation.-Carried out through a window in the plaster. Soft tumour removed from the region of the second cervical vertebra, and also a small piece of bone which appeared to be sequestrated.
Pathology.-In the biopsy specimen there were aggregates of large foamy cells, some of these were bi-and multi-nucleate. A small number of eosinophil and neutrophil leucocytes were also present. There was no evidence of necrosis. Foam cells contained fine droplet fat but no doubly refractile cholesterol. The appearances indicated the diagnosis of subacute or chronic eosinophilic granuloma, not yet showing the full picture of Hand-Schuiller-Christian disease as there were fat droplets and no fibrosis present.
Progress.-Four months later X-rays showed a recalcified and apparently normal axis vertebra.
Movements of neck were free and there was no evidence of disease in the cervical vertebrn. X-rays of skull and skeleton showed no evidence of disease.
Comment. A case of reticulo-endotheliosis (histiocytosis) with extensive pulmonary involvement showed marked initial response of the lung infiltration to incidental X-radiation.
Male child, born 9.9.48. Rash on chest at age 4 months. Persistent cough from age 15 months. First attended Victoria Hospital for Children at 20 months for papular rash on trunk. A routine radiograph of the chest showed fine uniform pseudo-miliary mottling against a hazy background in both lung fields interpreted as a manifestation of reticuloendotheliosis. Skin biopsy at this stage showed subepidermal infiltration with cells of varying types; the predominant cell was a large darkly-staining histiocyte. On subsequent chest X-rays a symptomless osteolytic lesion was discovered in the right scapula, which increased rapidly during the following months (Fig. 1) . The biopsy material consisted of a granulomatous mass of large histiocytes infiltrated with eosinophils and other migratory cells. Between 25.10.50 and 1.11.50 a dose of 6 x 200 r (measured at the skin) was delivered to the scapula through a single posterior field 8 x 10 cm. in diameter. On 22.11.50 the right lung was clear and in marked contrast to the hazy left lung (Fig. 2) .
There is no doubt that scattered radiation was sufficient to produce temporary retrogression of the infiltration. -Right lung field clear following deep X-ray to right scapu.la. Encouraged by this result wide field irradiation of the chest (6 x 20 r) was undertaken in May 1950, but failed to produce comparable improvement. In the meantime multiple osteolyticlesions appeared in the cranial vault and base. Progress was halted by deep X-ray, but no re-ossification occurred. Death ensued at age of 3 years 3 months in congestive heart failure from cor pulmonale.
The ante-mortem condition of the lung is shown in Fig. 3 . Autopsy findings of the lung revealed tremendous thickening of the alveolar walls with large histiocytes few of which contained lipoid. Sections from the side of the pituitary fossa and from the dura showed yellow tissue consisting of histiocytes with foamy cytoplasm.
The cas also ilustrates the nosological unity of the various conditions discussed at this meeting which are but stages of the same disease process.
